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MULTIPLE UNIT TABLETED DOSAGE
FORM OF OMEPRAZOLE

This application is a 371 of PCT/SE95/00677 filed Jun.
7, 1995.

FIELD OF THE INVENTION

The present invention is related to new pharmaceutical
preparations in the form of a multiple unit tableted dosage
form comprising omeprazole or one of its single enanti-
omers or an alkaline salt of omeprazole or one of its single
enantiomers. The novel tableted dosage form is intended for
oral use. Furthermore, the present invention refers to a
method for the manufacture of such preparations and, to the
use of such preparations in medicine.

BACKGROUND OF THE INVENTION
The compound known under the generic pame
omeprazole, 5-methoxy-2[[(4-methoxy-3,5-dimethyl-2-
pyridinyl)methylsulfinyl]-1H-benzimidazole, is disclosed

1.a. in EP-A1-0 005 129. Certain salts of omeprazole includ-’

ing alkaline salts of omeprazole are described in EP-A1- @
124 495 and in WO 95/01977. Novel salts of the single
enantiomers of omeprazole are described in WO 94/27988.

Omeprazole or one of its single enantiomers or alkaline
salts thereof, in the following stated shortly as omeprazole,
are useful for inhibiting gastric acid secretion in mammals
and man. In a more general sense, said substances may be
used for prevention and treatment of gastric acid related
diseases in mammals and man, including e.g. reflux
esophagitis, gastritis, duodenitis, gastric ulcer and duodenal
ulcer. Furthermore, omeprazole may be used for treatment of
other gastrointestinal disorders where gastric acid inhibitory
effect is desirable e.g. in patients on NSAID therapy, in
patients with Non Ulcer Dyspepsia, in patients with symp-
tomatic gastro-esophageal reflux discase, and in patients
with gastrinomas. Omeprazole may also be used in patients
in intensive care situations, in patients with acute upper
gastrointestinal bleeding, pre- and postoperatively to prevent
acid aspiration of gastric acid and to prevent and treat stress
ulceration. Further, omeprazole may be useful in the treat-
ment of psoriasis as well as in the treatment of Helicobacter
infections and discases related to these.

Omeprazole is, however, susceptible to degradation/
transformation in acidic and neutral media. The half-life of
degradation of omeprazole in water solutions at pH-values
less than three is shorter than ten minutes. The degradation
of omeprazole is catalyzed by acidic compounds and is
stabilized in mixtures with alkaline compounds. The stabil-
ity of omeprazole is also affected by moisture, heat, organic
solvents and to some degree by light.

In respect to the stability properties of omeprazole, it is
obvious that omeprazole in an oral solid dosage form must
be protected from contact with the acidic gastric juice and
the active substance must be transferred in intact form to that
part of the gastrointestinal tract where pH is near neutral and
where rapid absorption of omeprazole can occur.

A pharmaceutical oral dosage form of omeprazole is best
protected from contact with acidic gastric juice by an enteric
coating layer. In U.S. Pat. No. 4,786,505 such an enteric
coated omeprazole preparation is described. Said omepra-
zole preparation contains an alkaline core comprising
omeprazole, a separating layer and an enteric coating layer.
In order to further enhance the stability during storage the
prepared formulation may optionally be packed with a
desiccant.
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The hard gelatine capsules containing an enteric coated
pellet formulation of omeprazole marketed by the Applicant
today, are not suitable for press-through blister packages.
Thus, there has been a demand for development of new
enteric coating layered multiple unit preparations of ome-
prazole with good chemical stability as well as improved
mechanical stability making it possible to produce well
functioning and patient-friendly packages. Furthermore,
there is a demand for omeprazole formulations having
improved patient acceptance, such as divisible and/or dis-
persible tablets.

An improved mechanical stability can be obtained with an
enteric coating layered tablet for example as described in
WO 95/01783. However, only an enteric coating layered
multiple units tablet can be made divisible and dispersible.
A further advantage of a multiple unit dosage form is that it
disperses into a multitude of small units in the stomach upon
administration.

Prior art discloses many different types of multiple unit
dosage forms. Usually this type of formulation is requested
for controlled release formulations, such as sustained release
formulations. Typically, the multiple unit formulation may
be a tablet which disintegrates in the stomach to make
available a multitude of coated units, or pellets filled in a
capsule. (See for example EP 0 080 341 and U.S. Pat. No.
4,786,505).

An example to obtain a controlled release dosage form
releasing the active substance by diffusion through a mem-
brane is described in U.S. Pat. No. 4,927,640, i.e. a multiple-
unit system containing small inert cores coated with active
substance and a release controlling polymeric membrane.
The mechanical properties of such multiple units formulated
into tablets are reported in Pharmaceutical Research, 10
(1993), p.S-274. Other examples of controlled release dos-
age forms are for example described in Aulton M. E.
(Churchill Livingstone), Pharmaceutics: The science of dos-
age form design (1988), p. 316-321.

Even if the specification of U.S. Pat. No. 4,786,505 under
the subtitle Final dosage form mentions that the manufac-
tured pellets may be formulated into tablets there are no
examples describing any compositions of such a tablet
formulation or a technique to manufacture such a formula-
tion. In practice, problems arise whea enteric coating lay-
ered pellets containing acidic susceptible benzimidazoles as
active substance are compressed into tablets. If the enteric
coating layer does not withstand the compression of the
pellets into a tablet the susceptible active substance will be
destroyed by penetrating acidic gastric juice, i.e. the acid
resistance of the enteric coating layer of the pellets will not
be sufficient in the tablet after compression. The above
described problems are well illustrated in Reference
Examples below.

Further, controlled release tablets from enteric coated
particles are described in Drugs Made In Germany, 37 No.
2 (1994), p. 53. The teaching in this reference is that a
combination of a methacrylic acid copolymer (L30D-55)
and a copolymer of ethyl acrylate and methyl methacrylate
(NE30D) is suitable as coating polymers for enteric coated
particles compressed into tablets. Reference Example II
shows that this recommendation is not applicable when
formulating multiple unit tableted dosage forms of the acidic
susceptible substance omeprazole. The acid resistance of the
pellets compressed into a tablet is too low. The cited
reference Drugs Made In Germany also states that the use of
the copolymer L30D-55 without the addition of the copoly-
mer NE30D as material for enteric coating layers will result
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in coated pellets which cannot withstand compression forces
used during the tableting process. With reference to this
statement it is surprisingly found that pellets covered with
L.30D-55 according to this invention, see Examples below,
are possible to compress into tablets with fulfilled require-
ments including acceptable acid resistance of the tablet.

The Applicant is not aware of any working example in the
prior art of a multiple unit tableted dosage form comprising
an acidic susceptible benzimidazole compound, such as
omeprazole.

DESCRIPTION OF THE INVENTION

The Applicant has now surprisingly found that tablets
according to the present invention comprising enteric coat-
ing layered units containing an acidic susceptible substance
in the form of omeprazole or one of ils single enantiomers
or an alkaline salt thereof can be manufactured by com-
pressing said units into tablets without significantly affecting
the properties of the enteric coating layer. As explained
above, if the enteric coating layer is damaged during com-
pression of the enteric coating layered units, the acid resis-
tance of said enteric coating layer in the manufactured tablet
will not be sufficient, and the manufactured tablets will not
fulfill standard requirements on enteric coated articles, such
as e.g. those defined in the United States Pharmacopeia,
(USP), hereby incorporated in 2 whole by reference In the
following the expression “omeprazole” is used alternatively
with the more complete expression “omeprazole, one of its
single enantiomers, an alkaline salt of omeprazole or one of
its single enantiomers” for defining the active substance.

One object of the present invention is to provide a
pharmaceutical multiple unit tableted dosage form compris-
ing omeprazole or one of its single enantiomers or an
alkaline salt of omeprazole or one of its single enantiomers,
in which the active substance is in the form of individually
enteric coating layered units compressed into a tablet. The
enteric coating layer(s) covering the individual units of
active substance has properties such that the compression of
the units into a tablet does pot significantly affect the acid
resistance of the individually enteric coating layered units.
The active substance is prevented from degradation and
dissolution in acidic media and has a good stability during
long-term storage. The enteric coating layer covering the
individual units disintegrates/dissolves rapidly in near neu-
tral or alkaline media.

Another object of the present invention is to provide a
pharmaceutical multiple unit tableted dosage form compris-
ing omeprazole or one¢ of its single enantiomers or an
alkaline salt of omeprazole or one of its single enantiomers
which is suitable for press-through blister packages and
which also has an improved patient acceptance.

A further object of the present invention is to provide a
multiple unit tableted dosage form comprising omeprazole
or one of its single enantiomers or an alkaline salt of
omeprazole or one of its single enantiomers, which is
divisible and easy to handle. The multiple unit tableted
dosage form may be dispersed in an aqueous liquid and can
be given to patients with swallowing disorders and in
pediatrics. Such a suspension of dispersed omeprazole units
of appropriate size can be used for oral administration and
also for feeding through a naso-gastric tube.

DETAILED DESCRIPTION OF THE
INVENTION

The novel multiple unit tableted dosage form comprising
omeprazole or one of its single enantiomers or an alkaline
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salt of omeprazole or one of its single enantiomers is
characterized in the following way. Individually enteric
coating layered units containing omeprazole or one of its
single enantiomers or an alkaline salt of omeprazole or one
of its single enantiomers, and optionally alkaline substances,
are mixed with tablet excipients and compressed into mul-
tiple unit tableted dosage forms. With the expression “indi-
vidual units” is meant small beads, particles, granules or
pellets, in the following referred to as pellets.

The compaction process (compression) for formulating
the multiple unit tableted dosage form must not significanily
affect the add resistance of the enteric coating layered
pellets. In other words the mechanical properties, such as the
flexibility and hardoess as well as the thickness, of the
enteric coating layer(s) must secure that the requirements on
enteric coated articles in the United States Pharmacopeia are
accomplished and that the acid resistance does not decrease
more than 10% during the compression of pellets into
tablets.

The flexibility/hardness of enteric coating layers can be
characterized for instance as Vickers hardness measured
with a Shimadzu micro hardness indentation tester type
HMYV 2 000.

The acid resistance is defined as the amount of active
substance in tablets or pellets after being exposed to simu-
lated gastric fluid, USP, or to 0.1M HCl(aq) relative to that
of unexposed tablets or pellets, respectively. The test is
accomplished in the following way. Tablets or pellets are
exposed to simulated gastric fluid at a temperature of 37° C.
The tablets disintegrate and release the enteric coating
layered pellets to the medium. After two hours the enteric
coating layered pellets are removed and analyzed for ome-
prazole content using High Performance Liquid Chroma-
tography (HPLC). Presented values of acid resistance are
averages of at least three individual determinations.

Core Material

The core material for the individually enteric coating
layered pellets can be constituted according to different
principles. Seeds layered with active substance in the form
of omeprazole or one of its single enantiomers or an alkaline
salt of omeprazole or one of its single enantiomets, option-
ally mixed with alkaline reacting compounds, can be used as
the core material for the further processing. )

The seeds, which are to be layered with the active
substance, can be water insoluble seeds comprising different
oxides, celluloses, organic polymers and other materials,
alone or in mixtures or water soluble seeds comprising
different inorganmic salts, sugars, non-pareils and other
materials, alone or in mixtures. Further, the seeds may
comprise active substance in the form of crystals,
agglomerates, compacts etc. The size of the seeds is not
essential for the present invention but may vary between
approximately 0.1 and 2 mm. The seeds layered with active
substance are produced either by powder or solution/
suspension layering using for instance granulating or spray
coating/layering equipment.

Before the seeds are layered, the active substance may be
mixed with further components. Such components can be
binders, surfactants, fillers, disintegrating agents, alkaline
additives or other pharmaceutically acceptable ingredients,
alone or in mixtures. The binders are for example celluloses
such as hydroxypropyl methylcellulose, hydroxypropyl cel-
lulose and carboxymethyl-cellulose sodium, polyvinyl
pyrrolidone, sugars, starches and other pharmaceutically
acceptable substances with cohesive properties. Suitable
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surfactants are found in the groups of pharmaceutically
acceptable non-ionic or ionic surfactants such as for instance
sodium lauryl sulfate.

Alternatively, omeprazole optionally mixed with alkaline
compounds and further mixed with suitable constituents can
be formulated into core material. Said core materials may be
produced by extrusion/spheronization, balling or compres-
sion utilizing different process equipments. The size of the
formulated core materials is approximately between 0.1 and
4 mm and preferably between 0.1 and 2 mm. The manufac-
tured core materials can further be layered with additional
ingredients comprising active substance and/or be used for
further processing.

The active substance is mixed with pharmaceutical con-
stituents to obtain preferred handling and processing prop-
erties and a suitable concentration of the active substance in
the final mixture. Pharmaceutical constituents such as fillers,
binders, lubricants, disintegrating agents, surfactants and
other pharmaceutically acceptable additives, can be used.

The active substance may also be mixed with an alkaline
pharmaceutically acceptable substance (or substances).
Such substances can be chosen among, but are not restricted
to, substances such as the sodium, potassium, calcium,
magnesium and aluminium salts of phosphoric acid, car-
bonic acid, citric acid or other suitable weak inorganic or
organic acids; aluminium hydroxide/sodium bicarbonate
coprecipitate; substances normally used in antacid prepara-
tions such as aluminium, calcium and magnesium hydrox-
ides; magnesium oxide or composite substances, such as
Al,0,.6Mg0.CO,.12H,0, (MgsAl,(OH),sC0,.4H,0),
Mg0.AL,0,.28i0,.0H,0 or similar compounds; organic
pH-buffering substances such as
trihydroxymethylaminomethane, basic amino acids and
their salts or other similar, pharmaceutically acceptable
pH-buffering substances.

Aliernatively, the aforementioned core material can be
prepared by using spray drying or spray congealing tech-
nique.

The active substance is in the form of omeprazole or one
of its single enantiomers or an alkaline salt of omeprazole or
one of its single enantiomers. Omeprazole has an asymmet-
ric centre in the sulfur atom, i.e. exists as two optical isomers
(enantiomers). Both the pure enantiomers, racemic mixtures
(50% of each enantiomer) and unequal mixtures of the two
enantiomers are suitable for the pharmaceutical formulation
according to the present invention. A suitable form of
omeprazole for preparation of the new multiple unit tableted
dosage form according to the present invention can be the
magnesium salt of omeprazole with a specific degree of
crystallinity and other physical properties disclosed in WO
95/01977, hereby incorporated in a whole by reference. Said
magrnesium omeprazole product has a degree of crystallinity
which is higher than 70% and preferably higher than 75% as
determined by X-ray powder diffraction. Other suitable
forms of the active substance are the sodium, potassium,
magnesium and calcium salts of the single enantiomers of
omeprazole, especially in their crystalline form described in
WO 94/27988, hereby incorporated in a whole by reference.

Enteric Coating Layer(s)

Before applying enteric coating layer(s) onto the core
material in the form of individual peliets, said pellets may
optionally be covered with one or more separating layers
comprising pharmaceutical excipients optionally including
alkaline compounds such as for instance pH-buffering com-
pounds. This/these separating layer(s) separate(s) the core
material from the outer layer(s) being enteric coating
layer(s).
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The separating layer(s) can be applied to the core material
by coating or layering procedures in suitable equipments
such as coating pan, coating grapulator or in a fluidized bed
apparatus using water and/or organic solvents for the coating
process. As an alternative the separating layer(s) can be
applied to the core material by using powder coating tech-
nique. The materials for separating layers are pharmaceuti-
cally acceptable compounds such as, for instance, sugar,
polyethylene glycol, polyvinylpyrrolidone, polyvinyl
alcohol, polyvinyl acetate, hydroxypropyl cellulose,
methylcellulose, ethylcellulose, hydroxypropyl
methylcellulose, carboxymethylcellulose sodium and
others, used alone or in mixtures. Additives such as
plasticizers, colorants, pigments, fillers, anti-tacking and
anti-static agents, such as for instance magnesium stearate,
titanium dioxide, talc and other additives may also be
included into the separating layer(s).

When the optional separating layer(s) is applied to the
core material it may constitute a variable thickness. The
maximum thickness of the optional separating layer(s) is
normally only limited by processing conditions. The sepa-
rating layer(s) may serve as a diffusion barrer and may act
as a pH-buffering zone. The pH-buffering properties of the
separating layer(s) can be further strengthened by introduc-
ing into the layer(s) substances chosen from a group of
compounds usually used in antacid formulations such as, for
instance, magnesium oxide, hydroxide or carbonate, alu-
minium or calcium hydroxide, carbonate or silicate; com-
posite aluminium/magnesium compounds such as, for
instance Al,0,.6Mg0.C0,.12H,0, (MgsAL,(OH),,
C0;.4H,0), Mg0.Al1,0,.28i0,.0H,0, aluminium
hydroxide/sodium bicarbonate coprecipitate or similar com-
pounds; or other pharmaceutically acceptable pH-buffering
compounds such as, for instance the sodium, potassium,
calcium, magnesium and aluminium salts of phosphoric,
carbonic, citric or other suitable, weak, inorganic or organic
acids; or suitable organic bases, including basic amino acids
and salts thereof. Talc or other compounds may be added to
increase the thickness of the layer(s) and thereby strengthen
the diffusion barrier. The optionally applied separating layer
(s) is not essential for the invention. However the separating
layer(s) may improve the chemical stability of the active
substance and/or the physical properties of the novel mul-
tiple unit tableted dosage form.

One or more enteric coating layers are applied onto the
core material or onto the core material covered with sepa-
rating layer(s) by using a suitable coating technique. The
enteric coating layer material may be dispersed or dissolved
in either water or in suitable organic solvents. As enteric
coating layer polymers one or more, separately or in
combination, of the following can be used; e.g. solutions or
dispersions of methacrylic acid copolymers, cellulose
acetate phthalate, hydroxypropyl methylcellulose phthalate,
hydroxypropyl methylcellulose acetate succinate, polyvinyl
acetate phthalate, cellulose acetate trimellitate,
carboxymethylethylcellulose, shellac or other suitable
enteric coating layer polymer(s).

The enteric coating layers contain pharmaceuticalty
acceptable plasticizers to obtain the desired mechanical
properties, such as flexibility and hardness of the enteric
coating layers. Such plasticizers are for instance, but not
restricted to, triacetin, citric acid esters, phthalic acid esters,
dibutyl sebacate, cetyl alcohol, polyethylene glycols,
polysorbates or other plasticizers.

The amount of plasticizer is optimized for each enteric
coating layer formula, in relation to selected enteric coating
layer polymer(s), selected plasticizer(s) and the applied
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amount of said polymer(s), in such a way that the mechani-
cal properties, i.e. flexibility and hardness of the enteric
coating layer(s), for instance exemplified as Vickers
bardness, are adjusted so that the acid resistance of the
pellets covered with enteric coating layer(s) does not
decrease significantly during the compression of pellets into
tablets. The amount of plasticizer is usually above 10% by
weight of the enteric coating layer polymer(s), preferably
15-50%, and more preferably 20-50%. Additives such as
dispersants, colorants, pigments, polymers e.g. poly
(ethylacrylat, methylmethacrylat), anti-tacking and anti-
foaming agents may also be included into the enteric coating
layer(s). Other compounds may be added to increase film
thickness and to decrease diffusion of acidic gastric juices
into the add susceptible material.

To protect an acidic susceptible substance in the form of
omeprazole or one of its single enantiomers or an alkaline
salt of omeprazole or one of its single enantiomers and to
obtain an acceptable acid resistance of the multiple unit
tableted dosage form according to the invention, the enteric
coating layer(s) constitutes a thickness of approximately at
least 10 um, preferably more than 20 um. The maximum
thickness of the applied enteric coating layer(s) is normally
only limited by processing conditions.

Over-Coating Layer

Pellets covered with enteric coating layer(s) may further
be covered with one or more over-coating layer(s). The
over-coating layer(s) can be applied to the enteric coating
layered pellets by coating or layering procedures in suitable
equipments such as coating pan, coating granulator or in a
fluidized bed apparatus using water and/or organic solvents
for the coating or layering process. The materials for over-
coating layers are chosen among pharmaceutically accepl-
able compounds such as, for instance sugar, polyethylene
glycol, polyvinylpyrrolidone, polyvinyl alcohol, polyvinyl
acetate, hydroxypropyl cellulose, methylcellulose,
cthylcellulose, hydroxypropyl methyl cellulose, carboxym-
ethylcellulose sodium and others, used alone or in mixtures.
Additives such as plasticizers, colorants, pigments, fillers,
anti-facking and anti-static agents, such as for instance
magnesium stearate, titanium dioxide, talc and other addi-
tives may also be included into the over-coating layer(s).
Said over-coating layer may further prevent potential
agglomeration of enteric coating layered pellets, further
protect the enteric coating layer towards cracking during the
compaction process and enhance the tableting process. The
maximum thickness of the applied over-coating layer(s) is
normally only limited by processing conditions.

Tablets

The cnteric coating layered pellets are mixed with tablet
excipients and compressed into a multiple unit tableted
dosage form according to the present invention. The enteric
coating layered pellets with or without an over-coating layer
are mixed with tablet excipients such as fillers, binders,
disintegrants, lubricants and other pharmaceutically accept-
able additives and compressed into tablets. The compressed
tablet is optionally covered with filmforming agent(s) to
obtain a smooth surface of the tablet and further enhance the
stability of the tablet during packaging and transport. Such
a tablet coating layer may further comprise additives like
anti-tacking agents, colorants and pigments or other addi-
tives to obtain a tablet of good appearance.

The amount of enteric coating layered pellets constitutes
Iess than 75% by weight of the total tablet weight and
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preferably less than 60%. By choosing small enteric coating
layered pellets in the formulation according to the present
invention, the number of pellets in each tablet can be held
high which in turn makes the tablet divisible with retained
dosing accuracy.

The mechanical properties, i.e. the flexibility and hard-
ness of the enteric coating layer are essential for the acid
resistance of the multiple unit tableted dosage form. The
flexibility/hardness of the enteric coating layer surface may
be characterized as a preliminary process parameter in the
form of Vickers hardness, measured on enteric coating
layered pellet(s) before compression of said pellets into
tablets. The Vickers hardness may be measured with a
Shimadzu micro hardness indentation tester type HMV 2000
(Micro Hardness Testing Machines for Vickers and Knoop
Hardness JIS B 7734-1984 and JIS Z 2251-1980). The
ability of the enteric coating layer(s) to withstand compres-
sion into tablets is, of course, a function of both the amount
of applied coating layer and the mechanical properties of
said coating material. To obtain well functioning enteric
coating layered pellets with a reasonable amount of enteric
coating layer material and which pellets can be compressed
into tablets without significantly affecting the add resistance,
an enteric coating layer surface with a Vickers hardness of
less than 8 is preferred. In case the pellets are covered with
an over-coating layer the Vickers hardness of the enteric
coating layer must be characterized before the over-coating
layer is applied. A harder over-coating layer (Vickers hard-
ness higher than 8) can be applied on top of a flexible and
softer (Vickers hardoess less than 8) enteric coating layer
with retained acid resistance during compaction.

Thus, the formulation according to the invention consists
of core material containing active substance in the form of
omeprazole or one of its single enantiomers or an alkaline
salt of omeprazole or one of its single enantiomers, option-
ally mixed with alkaline compound(s), and excipients. The
addition of an alkaline material may not be necessary, but
such a substance may further enhance the stability of the
active substance. The core material is optionally covered
with one or more separating layer(s) optionally containing
alkaline substance(s). The pellets, optionally covered with a
separating layer(s), are then covered with one or more
enteric coating layer(s) making the pellets insoluble in acidic
media, but disintegrating/dissolving in near neutral to alka-
line media such as, for instance the liquids present in the
proximal part of the small intestine, the site where dissolu-
tion is wanted. The enteric coating layered pellets may
further be covered with an over-coating layer before being
formulated into the multiple unit tableted dosage form.

Process

The process for the manufacture of the dosage form
represents a further aspect of the invention. The pharma-
ceutical processes can preferably be completely water-based
and there are different descriptions given in the accompa-
nying examples below.

Use of Preparation

The preparation according to the invention is especially
advantageous in reducing gastric acid secretion. Such a
multiple unit tableted dosage form is administered one to
several times a day. The typical daily dose of the active
substance varies and will depend on various factors such as
the individual requirements of the patients, the mode of
administration and the disease. In general the daily dose will
be in the range of 1-400 mg of active substance, i.e.
omeprazole or one of its single enantiomers or alkaline salts
thereof.
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The preparation according to the present invention is also
suitable for dispersion in an aqueous liquid with neutral or
slightly acidic pH-value before being orally administered or
fed through a naso-gastric tube.

Multiple upit tableted dosage forms of omeprazole
according to the present invention have been tested in
humans.

The invention is lustrated more in detail by the following

examples.
EXAMPLES
Example 1
Core material
Magnesium omeprazole 600 g
Mannitol 1000 g
Microcrystalline cellulose 300 g
Hydroxypropyl cellulose 100 g
Sodium laury! sulfate 6g
Purified water 802 g
Separating layer
Core material 400 g
Hydroxypropy! methylcellulose 48 g
Purified water 960 g
Eateric coating layer
Pellets covered with separating layer 200 g
Methacrylic acid copolymer 100 g
Triethyl citrate 30 g
Mono- and diglycerides 5g
Polysorbate 80 05 g
Purified water 309 g
Tablets
Eateric coating layered pellets 200 g
Microcrystailine cellulose 299 g
Sodium stearyl fumarate 12 g

Sodium lauryl sulfate is dissolved in purified water to
form the granulation liquid. Magnesium omeprazole,
mannitol, microcrystalline cellulose and hydroxypropyl cel-
lulose are dry-mixed. The granulation liquid is added to the
powder mixture and the mass is wet-mixed.

The wet mass is forced through an extruder equipped with
screens, aperture size 0.5 mm. The extrudate is spheronized
on a friction plate in a spheronizing apparatus. The core
material is dried in a fluid bed dryer and classified. The
prepared core material is covered with separating layer in a
fluid bed apparatus with a hydroxypropyl methylcellulose/
water solution.

The enteric coating layer is applied to the pellets covered
with separating layer from an aqueous dispersion of meth-
acrylic acid copolymer plasticized with triethyl citrate to
which a mono- and diglycerides/polysorbate dispersion has
been added. The pellets are dried in a fluid bed apparatus.
The Vickers hardness of enteric coating layered pellets
prepared is measured to a value of 2.

Enteric coating layered pellets, microcrystalline cellulose
and sodium stearyl fumarate are mixed and compressed into
tablets with a tablet weight corresponding to 20 mg
omeprazole, using a single punch tableting machine
equipped with 10 mm round punches. Tablets with a hard-
ness of 110-120N (Schleuniger hardness tester) are pro-
duced.
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Example 2
Core material |
Magnesium omeprazole 150 kg
Sugar sphere seeds 150 kg
Hydroxypropy! methylceliulose 225 kg
Purified water 40 kg
Separating fayer
Core material 15.00 kg
Hydroxypropy! cellulose 150 kg
Tale 257 kg
Magnesium sicarate 021 kg
Purified water 30 kg
Enteric coating layer
Pellets covered with separating layer 18.00 kg
Methacrylic acid copolymer 9.00 kg
Triethy! citrate 270 kg
Mono- and diglycerides 0.45 kg
Polysorbate 80 0.04 kg
Purified water 19 kg
Tablets
Enteric coating layered pellets 6.00 kg
Microcrystalline cellulose 13.95 kg
Sodium stearyl fumarate 0.05 kg

Suspension layering is performed in a fluid bed apparatus
using bottom spray technique. Magnesium omeprazole is
sprayed onto sugar sphere seeds from a water suspension
containing the dissolved binder. The size of sugar sphere
seeds are in the range of 0.25 to 0.35 mm.

The prepared core material is covered with separating
layer in a fluid bed apparatus with a hydroxypropyl cellulose
solution containing talc and magnesium stearate. The enteric
coating layer consisting of methacrylic acid copolymer,
mono- and diglycerides, triethyl citrate and polysorbate is
sprayed as a dispersion onto the pellets covered with sepa-
rating layer in a fluid bed apparatus. The Vickers hardness on
enteric coating layered pellets prepared is measured to a
value of 2.

The enteric coating layered pellets are classified by siev-
ing. Enteric coating layered pellets, microcrystalline cellu-
lose and sodium stearyl fumarate are mixed and compressed
into tablets using a rotary tableting machine equipped with
36 pairs of 8 mm round punches. The amount of omeprazole
in each tablet is approx. 10 mg, tableting speed 110 000
tablets per hour and an upper punch force of 10 kN is used.
Tablet hardness measured on a Schleuniger hardness tester
is 55-65N.

Example 3

Core malerial

Magnesium omeprazole 1500 g
Sugar sphere seeds (non-pareils) 1500 g
Hydroxypropyl methylceliulose 420 g
Colloidal silicon dioxide 8g
Purified water 4230 g
Separating layer

Core material 500 g
Hydroxypropy! cellulose 40 g
Talc 67 g
Magnesium stearate 6¢g
Purified water 800 g
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Eateric coating layer

Pellets covered with sepanting layer 500 g
Methacrylic acid copolymer 200 g
Triethyl citrate 60 g
Purified water 392 g
Tablets

Enteric coaling layered pellets 430 g
Microcrystalline cellulose 871 g
Sodium stearyl fumarate 3z

Magnesium omeprazole, part of the hydroxypropyl meth-
ylcellulose and colloidal silicon dioxide are dry-mixed form-
ing a powder mixture. Sugar sphere seeds (0.25-0.35 mm)
are layered with the powder in a centrifugal fluidized coating
granulator while spraying a hydroxypropyl methylcellulose
solution (6%, w/w).

The prepared core material is dried and covered with
separating layer in a centrifugal fluidized coating granulator.
A fluid bed apparatus is used for enteric coating layering.

Enteric coating layered pellets, microcrystalline cellulose
and sodium stearyl fumarate are mixed and compressed into
tablets using a rotary tableting machine equipped with 6
pairs of 10 mm round punches. The amount of omeprazole
is approx. 20 mg. Hardness of prepared tablets measured on
a Schleuniger hardness tester is determined to 130-140N.

Example 4

Core material

Magnesium omeprazole 800 kg
Silicon dioxide seeds 800 kg
Hydroxypropyl methylcellulose 1.41 kg
Sodium lauryl sulfate 008 kg
Purified water 28 kg
Separating layer

Core material 10.00 kg
Hydroxypropyl methylceliulose 0.80 kg
Purified water 10 kg
Enteric coating layer

Peliets covered with sepanating layer 300 g
Methacrylic acid copolymer 124 g
Polyethylene glycol 400 25g
Mono- and diglycerides 3g
Polysorbate 80 1g
Purified water 463 g
Tablets

Enteric coating layered pellets 200 g
Microcrystalline cellulose 598 g
Sodium stearyl fumarate 28

Suspension layering is performed in a fluid bed apparatus.
Magnesium omeprazole is sprayed onto the seeds of silicon
dioxide (size range 0.15-0.3 mm) from a water suspension
containing the dissolved binder and a surface active ingre-
dient.

The prepared core material is covered with separating
layer in a fluid bed apparatus using a hydroxypropyl meth-
ylcellulose solution. The enteric coating layer material is
sprayed as a water dispersion onto pellets in a fluid bed
apparatus. The Vicker hardness on enteric coating layered
pellets is measured to a value of 3.

Enteric coating layered pellets and the tableting excipients
are mixed and compressed into tablets as described in
Example 1.
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Example 5
Eateric coating Inyer
Pellets covered with separating layer (i facturing and 500 g
composition as in Example 1)
Methacrylic acid copolymer 250 g
Polyethylene glycol 6000 5g
Mono- and diglycerides 125¢g
Polysorbate 86 12¢g
Purified water 490 g
Tablets
Eateric coating layered pellets 600 g
Microcrystalline cellulose 1395 g
Sodium stearyl fumarate 5g

Enteric coating layered pellets with a measured Vickers
value of 2, microcrystalline cellulose and sodium stearyl
fumarate are mixed and compressed into tablets as described
in Example 3.

Example 6

Enteric coating layer

Pellets covered with separating layer (manufacturing and 500 g
composition as in Example 2)

Hydroxypropyl methyleellulose phthalate 400 g
Diethyl phthalate 80 g
Ethanol 1600 g
Acetone 4000 g
Tablets

Eateric coating layered pellets 500 g
Microcrystalline cellulose 1500 g
Magnesium stearate 5g

Enteric coating layering is performed by spaying a solu-
tion in a fluid bed. Enteric coating layered pellets, microc-
rystalline cellulose and magnesium stearate are mixed and
compressed into tablets as in Example 3.

Example 7
Tablets
Enteric coating layered peflets (manufacturing and 1.00 kg
composition as in Example 2)
Dibasic calcium phosph b 1.76 kg
Microcrystalline celiulose 0.44 kg
Magnesium stearate 0.016 kg

Enteric coating layered pellets, dibasic calcium phosphate
anhydrous in granulated form, microcrystalline cellulose
and magnesium stearate are mixed and compressed into
tablets as described in Example 3. Upper punch force is set
to approx. 30 kN.

Example 8

Core material

(-)-Omeprazole 600 g
Sugar sphere seeds 300 g
Povidone 100 g
Purified water 2000 g
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Enleric coating layer

Core material 600 g
Metbacrylic acid copolymer 400 g
Triethyl citrate 120 g
Tale 120 g
Tablets

Enteric coating layered petlets 1000 g
Microcrystalline cetlulose 1450 g
Anhydrous lactose 140 g
Starch 230 g
Povidane 180 g
Purified water 836 g

(-)-Omeprazole is sprayed onto sugar sphere seeds from
a water suspension containing the dissolved binder in a fluid
bed apparatus. The enteric coating layer consisting of meth-
acrylic acid copolymer, triethyl citrate and talc is sprayed as
a disperssion onto the core material in a fluid bed apparatus.
The tablet excipient povidone is dissolved in water. Micro-
crystalline cellulose, anhydrous lactose and starch are dry-
mixed. The povidone solution is added while wet-mixing.
The wet mass is dried in an oven. The granulated mass is
milled using an oscillating granulator.

Enteric coating layered pellets and the prepared granulate
are mixed and compressed into engraved and scored tablets
using a rotary tableting machine equipped with 16 pairs of
oval, 8.5x17 mm, tablet punches.

Example 9
Over-coating layer
Enteric coating layered pellets (manufacturing and 400 g
composition as in Example 2)
Hydroxypropyl methylcellulose 120 g
Purified water 2280 g
Tablets
Over-coating layered pellets 100 g
Microcrystalline cellulose 233 g

In a fluid bed apparatus a hydroxypropyl methylcellulose
solution is sprayed onto enteric coating layered pellets.
Vickers hardness measured on the enteric coating layered
pellets before applying the over-coating layer is determined
to 2 and the Vickers hardness measured on the over-coating
layered pellets is determined to 11. Pellets covered with
over-coating layer and microcrystalline cellulose are mixed
and compressed into tablets as in Example 1. Hardness of
tablets measured on a Schleuniger tablet hardness tester is
determined to 170-190N

Example 10

Core material

Omeprazole

Mannitol

Hydroxypropy! cellulose
Microcrystalline cellulose
Anhydrous Jactose

Sodium lauryl sulfate

Dibasic sodium phosphate dihydrate
Purified water

-
[N &N
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Scparating layer

Core material 300 g
Hydroxypropyl cetlulose 30g
Talc 51g
Magnesium stearate 4g
Water 600 g
Enteric coating layer

Pellets covered with separating layer 2P g
Methacrylic acid copolymer 140 g
Triethyl citrate Qg
Mono- and diglycerides 78
Polysorbate 80 07g
Water 300 g
Tablets

Enteric coating layered pellets 352 ¢
Microcrystalline cellulose 1052 g
Sodium stearyl fumarate 3g

The dry ingredients for producing the core material are
well mixed in a mixer. The granulation liquid is added and
the mixture is kneeded and granulated to a proper consis-
tency. The wet mass is pressed through an extruder screen.
The granules are converted into a spherical form in a
spheronizer. The core material is dried in a fluid bed
apparatus and classified into a suitable particle size range,
0.7-1.0 mm.

Prepared core material is covered with separating layer
and enteric coating layer as in Example 2. Enteric coating
layered pellets, microcrystalline cellulose and sodium
stearyl fumarate are mixed and compressed into tablets as
described in Example 3.

Example 11

Entenc coaling layer

Core material (no separating layer) 500 g
Methacrylic acd copolymer 500 g
Triethyl citrate 150 g
Mono- and diglycerides 25 g
Polysorbate 80 25 g
Purified water 978 g
Tablets

Enteric coating layered pellets 800 g
Microcrystalline cellulose 1860 g
Sodium stearyl fumarate Tg

Core material is produced as in Example 2. Enteric
coating layered pellets and tablet excipients are compressed
as described in Example 3. The dose of omeprazol in each
tablet corresponds to 20 mg. Measured tablet hardness is
80-100N.

Example 12

Core material

Sodium omeprazole 326 g
Sugar sphere seeds 300 g
Hydroxypropyl cellulose 80 g
Purified water 1520 ¢
Scparating layer

Core material 300 g
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Hydroxypropyl cellulose 21 g
Tale 37 g
Magnesium stearate Sg
Purified water 400 g
Enleric coaling layer

Pellets covered with separaling layer 270 g
Methacrylic acid copolymer 256 g
Polyethylene glycol 400 64 g
Purified water 1217 g
Tablets

Enteric coating layered pelicts 100 g
Microcrystalline cetlulose 200 g
Sodium steary} fumarate ig

To produce core material, solution layering is performed
in a fluid bed apparatus. Sodium omeprazole is sprayed onto
sugar sphere seeds from a water solution containing the
dissolved binder.

The prepared core material is covered with separating
layer in a fluid bed apparatus with a hydroxypropy! cellulose
solution containing talc and magnesium stearate. The enteric
coating layer material is sprayed as a dispersion onto the
pellets covered with separating layer in a fluid bed appara-
tus.

Enteric coating layered pellets and tablet excipients are
compressed into tablets as described in Example 1. The
amount of sodium omeprazole in each tablet is approx. 15
mg.

Example 13

Core matenal

Magnesium omeprazole 150 kg
Sugar sphere seeds (0 25-0.35 mm) 150 kg
Hydroxypropy! methylcellulose 2.25 kg
Purified water 45 kg
Sceamtins lazcr .
Core material 30.0_kg
Hydroxypropyl cellulose 3.00 kg
Talc 5.14 kg
Magnesium stearate 0.43 kg
Purified water 60 kg
Enteric coating layer R
Pellets covered with separating layer 200 g
Hydroxypropyl methylcellulose acetate succinate 100 g
Triethyl citrate g
Purified water 309 g
Ethanol 720 g
Tablets

Enteric coating layered pellets 100 g
Microcrystalline ceflulose 227 g
Crospovidone 5g
Sodium steary] fumarate lg

The pellets covered with separating layer are produced as
in Example 2. The enteric coating layer is applied in a fluid
bed from a water/cthanol solution. The Vickers hardness of
the enteric coating layered pellets is measured to a value of
5. Enteric coating layered pellets and tablet excipients are
mixed and compressed into tablets as described in Example
1.
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Example 14

Enteric coating layer

Pellets covered with separating layer 200 g
Methacrylic acid copolymer 200 g
Triethyl citrate 6 g
Mono- and diglycerides 10g
Polysorbate 80 1g
Purified water Mg
Over-coating layer

Enteric coating layered peliets 471 g
Hydroxypropyl methylcellulose 6g
Magnesium stearate 02g
Purified water 120 g
Tablets

Over-coating layered pellets 140 g
Microcrystaltine cellulose 114 g
Sodium stearyl fumarate 04 ¢

Pellets covered with separating layer are produced
according to Example 13. The enteric coating layer and the
over-coating layer are sprayed onto pellets in a fluid bed
apparatus. Over-coating layered pellets and tablet excipients
are compressed using a single punch (round, 12 mm) tablet-
ing machine.

Example 15

Enleric coating layer

Pellets covered with separating layer 200 g
Methacrylic acid copolymer 40 g
Triethyl citrate 12g
Mono- and diglycerides 2g
Polysorbate 80 02¢g
Purificd water 78 g
Over-coating layer

Entenc coating layered pellets 200 g
Hydroxypropyl methylcellulose 4g
Magnesium stearate 01 g
Tablets

Over-coating layered pellets 60 g
Microcrystalline cellulose 230 g
Sodium stearyl fumarate 07¢g

Pellets covered with separating layer are produced
according to Example 13. The enteric coating layer and the
over-coating layer are sprayed onto pellets in a fluid bed
apparatus. The amount of enteric coating layer material
corresponds to an enteric coating layer thickness of approx.
20 pm. Over-coating layered pellets and tablet excipients are
compressed using a single punch (round, 10 mm) tableting
machine. Tablet weight approx. 332 mg, and hardness
70-7TN.

Example 16

Core material

{~)-omeprazole magnesium 300 g
Sugar sphere seeds 300 g
Hydroxypropyl methylcellulose g
Purified water 1425 g
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Scparating layer
Core material 295 g
Hydroxypropyl celiulose 295 ¢
Talc 506 g
Magnesium stearate 42 g
Purificd water 590 g
Enteric coating layer
Pellets covered with separating layer 300 g
Methacrylic acid copalymer 120 g
Triethyl citrate 36 g
Mono- and diglycerides 6 g
Polysorbate 80 06 g
Purified water 235 g
Tablets
Enteric coating layered pellets 150 g
Microcrystalline cellulose 342 g
Crospovidone 78
Sodium stearyl fumarate 07 g

The enteric coating layered pellets are produced in a fluid
bed apparatus. Enteric coating layered pellets and tablet
excipients are mixed and compressed into tablets as
described in Example 1.

Example 17

Enteric coating layer

Pellets covered with separating layer 500 g
Cellulose acetate phtalate 3% g
Diethyl phthalate 150 g
Acetone 2000 g
Ethanol 2000 g
Over-coating layer

Enteric coating layered pellets 500 g
Povidone 10g
Purified water 200 g
Tablets

Over-costing layered pellets 100 g
Microcrystalline cetlulose 300 g
Crospovidone 8 g
Sodium stearyl fumarate lg

The pellets covered with separating layer are produced as
in Example 2. The enteric coating layer is applied in a fluid
bed from an acetone/ethanol solution. Over-coating layered
pellets and tablet excipients are mixed and compressed into
tablets as described in Example 1.

The results from tests on acid resistance of the enteric
coating layered pellets and the compressed tablets are dis-
closed in Table I, below.

TABLE I
Example

No Acid resistance, pellets (%)  Acid resistance, tablets (%)
1 91 90
2 99 96
3 96 90
4 91 90
5 94 96
7 95 97
9 96 95

10 97 88

11 94 93
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TABLE I-continued

Example

No Acid resistance, peilets (%)  Acid resistance, tablets (%)

13 98 95

14 99 95

15 98 94

16 97 94
Comments

Surprisingly, the acid resistance, tablets, shows that the
enteric coating layer according to the present invention
sufficiently withstands compression.

Example 7. Due to poor compressability the punch force
has to be set very high. Surprisingly there is no reduction in
acid resistance after compression.

Reference Example 1

Tablets

Omeprazole enteric coating layered peliets 180 g
Microcrystalline cellulose 219g
Sodium stearyl fumarate ig

Omeprazole pellets from Losec® 40 mg capsules are
mixed with microcrystalline cellulose and sodium stearyl
fumarate and compressed into tablets using a single punch
tableting machine. The Vickers hardness on the enteric
coating layered pellets is measured to a value of 22. The
tablet tooling is round with a diameter of 10 mm. Punch
force is set to 3.7 kN.

Reference Example {1

Tablets

Lansoprazole enteric coating layered pellets 276 g
(content of Lanzo ® 30 mg capsules)

Microcrystalline cellulose. 644 g

Lansoprazole pellets are mixed with microcrystalline cel-
lulose and tableted in a single punch tableting machine. The
Vickers harduness on enteric coating layered pellets is mea-
sured to a value of 18. The tablet tooling is round with a
diameter of 12 mm. Punch force is set to 3.6 kN.

Reference Example 111

Core material

Magnesium omeprazole 150 kg
Sugar sphere sceds 15.0 kg
Hydroxypropyl methylcellulose 225 kg
Purified water 40 kg
Separating layer

Core material 150 kg
Hydroxypropy! cellulose 15 kg
Talc 2.57 kg
Magnesium stearate 021 kg
Punfied water 30 kg
Enteric coating layer

Pellets covered with seperating layer 200 g
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Enteric coating layer material is used as described in Drugs
Made in Germany 37, No. 2 (1994), p. 53, Table 1,
Formulation no. 9. The amount of coating polymer as
calculated in above reference is 40% (w/w).

Overcoating layer

Enteric coaling layered pellets 291 g
Hydroxypropyl methyicellulose 4g
Magnesium stearate 02¢g
Purified water 80 g
Thablets

Over-coating layered pellets g
Microcrystalline cellulose 174 g
Sodium stearyl fumarate 06 g

Suspension layering is performed in a fluid bed apparatus.
Omeprazol magnesium is sprayed onto sugar sphere seeds
from a water suspension containing the dissolved binder.
The separating layer, enteric coating layer and the over-
coating layer are sprayed onto pellets in a fluid bed appa-
ratus. The over-coating layer is applied to prevent sticking of
pellets before tableting. Over-coating layered pellets and
tablet excipients are tableted as in Example 1. Upper punch
force is set to 5 kN.

The results from tests on acid resistance of the enteric
coating layered pellets and the compressed tablets are dis-
closed in Table II, below.

TABLE 11
Reference Acid resistance pellets  Acid resistance tablets
example number (%), (%),
I 97 6
14 98 25
3 98 82
Comments

As can be seen from the presented data, the enteric
coating layer of the products studied, including the two
marketed products (Reference examples 1 and IT) do not
possess the mechanical properties required to withstand
compression into tablets.

Preparation of Active Substance

Magnesium omeprazole used in some of the Examples is
produced in accordance with the process given in WO
95/01977, cited above. Omeprazole used in Example 10 is
disclosed in EP-A1-0005129, hereby incorporated in a
whole by reference. Sodium omeprazole sodium used in
Example 12 is disclosed in EP-AI-0124495, hereby incor-
porated in a whole as reference. The single enantiomers of
omeprazole salts used for instance in Example 16, are
produced in accordance with the processes given in WO
94/27988, cited above and preferably as described in
Examples A and B below.

Example A. Preparation of (-)-omeprazole
magnesium salt

Magnesium (0.11 g, 4.5 mmol) was dissolved and reacted
with methanol (50 ml) at 40° C. with a catalytic amount of
methylene chloride. The reaction was run under nitrogen and
was finished after five hours. At room temperature a mixture
of the two enantiomers [ 90%(~)-isomer and 10%(+)-isomer]
of 5-methoxy-2-{[(4-methoxy-3,5-dimethyl-2-pyridinyl)
methyl}sulfinyl]-1H-benzimidazole (2.84 g, 8.2 mmol) was
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added to the magnesium methoxide solution. The mixture
was stirred for 12 hours whereupon a small amount of water
(0.1 ml) was added in order to precipitate inorganic mag-
nesium salts. After 30 minutes stirring, these inorganic salts
were filtered off and the solution was concentrated on a
rotavapor. The residue was now a concentrated methanolic
solution of the enantiomeric mixture (i.e. the title compound
contaminated with the (+)-isomer), with an optical purity
(enantiomeric excess, e.¢.) of 80%. This mixture was diluted
with acetone (100 ml) and after stirring at room temperature
for 15 minutes, a white precipilate was oblained. Additional
stirring for 15 minutes and thereafter filtration afforded 1.3
g (50%) of the tille compound as white crystals. Chiral
analyses of the crystals and mother liquor were performed
by chromatography on an analytical chiral column. The

optical purity of the crystals and mother liquor was found to
be9R4dec and 644% c e

be 984 ce. and 64.4% c.c., respectively. Thus, the optical
purity (¢.c.) has been enhanced from 80% to 98.4% simply
by crystallising the Mg-salt from a mixture of acetone and
methanol. The product was crystailine as shown by powder
X-ray diffraction and the magnesium content was 3.44% as
shown by atomic absorption spectroscopy. [a],*°=-131.5°
(c=0.5%, methanol).

Example B. Preparation of (+)-omeprazole
magnesium salt

Magnesium (0.11 g, 4.5 mmol) was dissolved and reacted
with methanol (50 ml) at 40° C. with a catalytic amount of
methylene chloride. The reaction was run under nitrogen and
was finished after five hours At room temperature a mixture
of the two enantiomers [90%(+)-isomer and 10%(-)-isomer]
of 5-methoxy-2-{[(4-methoxy-3,5-dimethyl-2-pyridinyl)
methyljsulfinyl]-1H-benzimidazole (2.84 g, 8.2 mmol) was
added to the magnesium methoxide solution. The mixture
was stirred for 12 hours whereupon a small amount of water
(0.1 ml) was added in order to precipitate inorganic mag-
nesium salts. After 30 minutes stirring, these inorganic salts
were filtered off and the solution was concentrated on a
rotavapor. The residue was now a concentrated methanolic
solution of the enantiomeric mixture (i.e. the title compound
contaminated with the (-)-isomer), with an optical purity
(e.c.) of 80%. This mixture was diluted with acetone (100
ml) and after stirring at room temperature for one hour, a
white precipitate was obtained. Additional stirring for 30
minutes and thereafter filtration afforded 0.35 g of the title
compound as white crystals. Additional stirring of the
mother liquor for 24 hours at room temperature afforded
another 1.0 g (total yield=52%). Chiral analyses of the
crystals and the second mother liquor were performed by
chromatography on an analytical chiral columa. The optical
purity of the first crystals was 98.8% e.e. and 99.5% ee.,
respectively. The optical purity of the mother liquor was
found to be 57% e.c. Thus, the optical purity (e.e.) has been
enhanced from 80% to approximately 99% simply by crys-
tallising the Mg-salt from a mixture of acetone and metha-
nol. The first precipitation was crystalline as shown by
powder X-ray diffraction and the magnesium content of the
same fraction was 3.49% as shown by atomic absorption
spectroscopy. [a],*°=+135.6° (c=0.5%, methanol).

What is claimed is:

1. A pharmaceutical multiple unit tablet composition for
oral treatment of gastrointestinal disorder comprising:

at least one tablet excipient; and

a multiple of a pellet or granule, the pellet or granule

ranging between 0.1 mm and 2 mm in size and com-
prising an active ingredient selected from the group
consisting of omeprazole, a single enantiomer of

resnectivelv. Thug the ontical
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omeprazole, an alkaline salt of omeprazole, and an
alkaline salt of a single enantiomer of omeprazole; and
the pellet or granule being covered with at least one
enteric coating layer comprising a plasticizing com-
pound in the amount of more than about 20% to less
than about 50% by weight of the enteric coating layer
polymer so as to minimize the reduction of acid resis-
tance of the enteric coating layered units upon com-
pression into the tablet form.

2. The composition according to claim 1, wherein the acid
resistance of the individually enteric coating layered units is
in coherence with the requirements on enteric coated articles
defined in the United States Pharmacopeia.

3. The composition according to claim 1, wherein the acid
resistance of the individually enteric coating layered units
does not decrease more than 10% during the compression of
the individual units into the multiple unit tableted dosage
form.

4. The tablet composition according to claim 1 wherein
the enteric coating layer or a multiple thereof comprises a
thickness of at least 10 ym.

5. The tablet composition according to claim 1 wherein
each enteric coating layered unit is covered with an over-
coating layer comprising a pharmaceutically acceptable
excipient.

6. The tablet composition according to claim 1 wherein
the pellet or granule further comprises at least one alkaline
compound.

7. The composition according 10 claim 1, wherein the
active ingredient is a magnesium salt of omeprazole having
a degree of crystallinity which is higher than 70% as
determined by X-ray powder diffraction.

8. The composition according to claim 1, whercin the
active ingredient is an alkaline salt of (+)-omeprazole or
(~)-omeprazole.

9. The composition according to claim 1, wherein the
multiple unit form is divisible.

10. The composition according to claim 1, wherein the
multiple upit form is dispersible to a suspension of indi-
vidually enteric coating layered units in an aqueous liquid.

11. A process for the manufacture of the oral pharmaceu-
tical composition according to claim 1 comprising the
following steps:

(a) Shaping a multiple of a peliet or granule comprising an
active ingredient selected from the group consisting of
omeprazole, a single enantiomer of omeprazole, an
alkaline salt of omeprazole, and an alkaline salt of a
single enantiomer of omeprazole;

(b) covering the pellet or granule of step (a) with at least

one enteric coating layer having advantageous S

mechanical properties;

(c) mixing a multiple of the enteric coating layered pellet
or granule of step (b) with at least one tablet excipient;
and
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(d) compressing the mixture into, tablet form without
significantly affecting the acid resistance of the enteric
coating layered units due to the advantageous mechani-
cal properties of the enteric coating.

12. The composition according to claim 11, wherein the
pellet or granule comprises a seed layered with the active
ingredient.

13. The composition according to claim 12, wherein the
seeds have a size of 0.1-2 mm.

14. A process according to claim 11, wherein the indi-
vidually enteric coating layered units are further coated with
an over-coating layer.

15. A method for inhibiting gastric acid secretion in
mammals and man comprising administering to a host in a
need thereof a therapeutically effective dose of the compo-
sition according to claim 1.

16. A method for the treatment of gastrointestinal inflam-
matory diseases in mammals and man comprising adminis-
tering to a host in a need thereof a therapeutically effective
dose of the composition according to claim 1.

17. A press-through blister package comprising at least
one press-through blister; comprising a pharmaceutical mul-
tiple unit tablet of the composition according to claim 1.

18. The composition according to claim 1 wherein the
alkaline salt is a magnesium salt.

19. The composition according to claim 18 wherein the
separating layer further comprises at least one alkaline
compound.

20. The process according to claim 11, wherein the pellet
or granule further comprises at least one alkaline compound.

21. The process according to claim 11, further comprising
the step of covering the pellet or granule of step (a) with a
separating layer or a multiple thereof.

22. The tablet composition according to claim 1, wherein
the pellet or granule is further covered by at least one
separating layer which comprises a pharmaceutically
acceptable excipient which is soluble, or insoluble but
disintegrating in water, the separating layer being located
under the enteric coating layer.

23. The composition according to claim 1, wherein the
enteric coating layer applied to a pellet or granule has a
Vickers hardness value of less than 8.

24. The process according to claim 11, wherein the enteric
coating layer covering the pellet or granule has a thickness
of at least 10 um.

25. The process according to claim 11, wherein the pellet
or granule of step (a) is shaped by layering the active
ingredient on a seed ranging in size from about 0.1 to about
2.0 mm.
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